CLAIMS 



WE CLAIM: 

1. A time efficient method of analyzing * sample systems with, 
spectroscopic electromagnetic radiation comprising wavelengths 
which are not absorbed by oxygen and/or water vapor and 
wavelengths which are absorbed by oxygen and/or water vapor, 
comprising the steps of: 

• , ,'/ .' 

in any functional order practicing steps a, a 1 and a 1 ': 

a) providing a chamber which encloses a substantially; 
enclosed space which contains oxygen and/or water vapor 

. to which chamber is functionally affixed a means for 
evacuating and/or purging said substantially enclosed 
space of oxygen and/or water vapor, and means for 

4 entering a. beam of electromagnetic radiation thereinto, 
and a means for exiting electromagnetic radiation 
therefrom; and.. 

■ a') providing a source of a spectroscopic beam 

electromagnetic radiation comprising wavelengths which 
are not absorbed by oxygen and/or water vapor and 
wavelengths which are absorbed" by oxygen and/or, water 
' vapor ; and 

a'*'), providing detector means of electromagnetic radiation 
and then proceeding to practice steps b and c: 

b) positioning a sample system in said substantially 
enclosed .space; 



36 



c) while causing said means for evacuating and/or purging 
said substantially enclosed space of oxygen and/or water 
vapor to evacuate or purge said substantially enclosed 
space of oxygen and/or water vapor, causing said source 
of a spectroscopic beam electromagnetic radiation 
to first comprise wavelengths which are not absorbed by 
oxygen and/or water vapor and sequentially later 
wavelengths which are absorbed by oxygen and/or water 
vapor and wavelengths and causing it to enter said means 
for entering a beam of electromagnetic radiation along a 
locus, such that it interacts with said sample system and 
exits said means for exiting electromagnetic radiation 
and enters said detector means of spectroscopic 
electromagnetic radiation; 

such that during the evacuation or purging process, while oxygen 
and/or water vapor is still present in said substantially 
enclosed space in sufficient quantity to absorb said wavelengths 
which are absorbed by said oxygen and/or water vapor, data is 
provided by said detector means for wavelengths which are not 
absorbed by oxygen and/or water vapor, and. such that once said 
substantially enclosed space is sufficiently evacuated or purged 
of oxygen and/or water vapor, data is provided by said detector 
for wavelengths which are absorbed by oxygen and/or water vapor. 

2. A time efficient method as in Claim 1, in which the sample- 
system is characterized by a selection from the group consisting 

of : . 

being isotropic and non-depolarizing; 

being isotropic and depolarizing; 

being anisotropic and non-depolarizing; 

being anisotropic and depolarizing; 
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and in which the beam of electromagnetic radiation provided by 
said source means for providing of a beam including ultraviolet 
wavelength range electromagnetic radiation which* interacts with 
said sample system is characterized by a selection from the group 
consisting of : ' 

it simultaneously comprises multiple wavelengths; 
- it comprises a plurality of scanned wavelengths 
.which are sequentially scanned individually; 

and in which the beam of electromagnetic radiation is, just prior, 
to said sample system caused to be characterized bya selection, 
from the group consisting of: 

• , , unpolar ized ; >" • . 

partially polarized; 
. randomly polarized; • y 
,i . linearly polarized; 

with respect to said sample system linearly "p" 

polarized; ,-. 
with respect to said sample system linearly M s" 
polar ized; . ' % ; 

, circularly polarized; , 

and is, caused to interact with a sample system via a ; selection 
from the group consisting of: . r 

by reflection; . 1 

*by transmission; 

by both reflection and transmission; 

at one or more angles of incidence, (AOI's), with respect to a 
surface thereof selected from the group consisting of: 
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normal; 
oblique; 

while said detector means is utilized to detect resulting: 

reflected; 
transmitted; 

scattered electromagnetic radiation. 

3'. A time efficient method as in Claim 1, in which the 
electromagnetic radiation which is applied to a sample system and 
monit<pred after said sample system, are each characterized by a 
selection from the group consisting of: 

non-polarized incident, with measurement of intensity out; 
non-polarized incident, with measurement of polarized out; 
polarized incident, with measurement of intensity out; 
polarized incident, with measurement of polarized out. 

t * 

4. A time efficient method as in Claim 1, in which modulation is 
applied during data accumulation, said modulation being of at 
least one selection from the group consisting of: 1 . 

Electromagnetic Beam Magnetic "B" Field; 
Electromagnetic Beam Electric "E" Field; 
Electromagnetic Beam Flux "E 2 "; 

Ambient Environment Composition, (eg. liquid, gas); 
Sample System Temperature, (which can be above or 

below room temperature); 
Sample System Strain; 
Pressure applied to Sample System. 

5. A time efficient method as in Claim 1, in which a polarizer 
means is present and in which ellipsometr ic PSI data is 
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accumulated while ell ipsometr ic DELTA is placed within a range 
near 90 degrees via adjustment of the angle-of -incidence of the 
beam of electromagnetic radiation with respect to the surface of 
said sample system. 

6. A time efficient method as in Claim 1, in which, the step of , 
providing a source of a spectroscopic beam includes providing a 
selection from the group consisting of: 

a monochromator which is utilized to sequentially select 
wavelengths which are individually provided to a detector 
means element after interaction with said sample system; 

a dispersive element is present which simultaneously provides 
a plurality of wavelengths to separate detector means 
elements after interact ion * with said sample system. 

7. A time efficient method of analyzing sample systems with 

■, ' ■ ■ 

spectroscopic electromagnetic radiation comprised both of 

wavelengths which are not absorbed by oxygen and/or water vapor 

and wavelengths which are absorbed by oxygen and/or water vapor, 

comprising the steps, of: ' 

a) providing an ellipsometer or polarimeter system, comprising, 
in a substantially enclosed space: 

a polarization state generation system comprising: 

sourceof electromagnetic radiation comprising 
wavelengths in ranges which are not absorbed and 
are absorbed by oxygen and/or water vapor; and 

polarization state setting means: 
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means for placing and maintaining a sample system in a 
desired position and orientation; 

at least one polarization state detector system, 
each of which comprises: . 

polarization state analyzer means: and 

detector system; and 

a computing means; 

said substantially enclosed space comprising means for purging 

oxygen and water vapor therefrom; 

• it 

such that, during use, a beam of electromagnetic radiation is 
produced by said source of electromagnet ic radiation and caused 
to pass through said polarization state setting means, interact 
with a sample system placed on said „means for placing and 
maintaining a sample system in a desired position and 
orientation, then pass through said polarization state analyzer 

means and enter a detector system in the pathway thereof; 

. • ■ >j 

b) positioning a sample system on said means for placing and 
maintaining a sample system in a desired position and * 
orientation, and applying said means for purging oxygen and water 
vapor from said substantially enclosed space so that oxygen and 
water vapor are gradually replaced by at least one selection from 
the group consisting of: 

nitrogen and argon; 

c) during said purging procedure obtaining data by monitoring 
wavelengths which are in the range which is not absorbed by 
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oxygen and/or water vapor; 



d) once purging is sufficiently complete obtaining data by 
monitoring wavelengths which are in the range which is absorbed 
by oxygen and/or water vapor; 

s 

e) in functional conjunction with the other steps proposing a 
parameter containing mathematical model of the sample system; 

f) applying said computing means to evaluate parameters in said 
mathematical model which fit to said data obtained in both the 
wavelength range which is not and the wavelength range which is 
absorbed by oxygen and/or water vapor. 

8. A time efficient method as in Claim 7, in which step of 
providing a an ellipsbmeter or polarimeter system, involves 
selecting at least one detector system from the group consisting 
of:. 

photo-diode; 
photo-diode array; 
charge-coupled-device; 
photo-multiplier tubes; 
photo-resistive elements; 
photo-conductive elements;- 
thermo-piles ;. 
bolemeters; arid 
, ' having detector system distinguishing 

aperturing present, 

9. A time efficient method as in Claim 7, in which step of 
providing a an ellipsometer system, involves selecting 

a detector system comprising a plurality of detector elements. 
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10. A time efficient method of analyzing a sample system using a 
beam of electromagnetic radiation with wavelengths in the 
ultraviolet wavelength range as in Claim 7, in which the sample 
system is characterized by a selection from the group consisting 
of: 

>» 

being isotropic and non-depolarizing; 
being isotropic and depolarizing; 
being, anisotropic and non-depolarizing; 
being anisotropic and depolarizing; 

and in which the beam of electromagnetic radiation provided by 
said source means for providing of a beam including ultraviolet 
wavelength range electromagnetic radiation, is characterized by a 
selection from the group consisting of: 

it simultaneously comprises, multiple wavelengths;, 
it comprises a plurality of scanned wavelengths 
which are sequentially scanned individually; 

and in which the beam of electromagnet ic radiation is, just prior 
to "said sample system characterized by a selection from the group 
consisting of : 

, unpolar ized ; 

partially polarized; 
randomly polarized; 
linearly polarized; 

with respect to said sample system linearly "p" 
polarized; 

with respect to said sample/system linearly "s" 

polarized; , 
circularly polarized; 
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and is caused to interact with a sample system via a selection 
from the group consisting of: 

by reflection; 
by transmission; 

by both reflection and transmission; 

at one or more angles of incidence, (AOI's), with respect to a 
surface thereof selected from the group consisting of: 

normal ; . 
oblique; 

while said detector system is utilized to detect at least one 
selection from the group consisting of: 

reflected; 
transmitted; and 
scattered; 

electromagnetic radiation. 

11. A time efficient method as in Claim 7, in which the. 
electromagnetic radiation which is applied to a sample system an 
is characterized by being, provided before and monitored after 
said sample system, respectively: 

non-polarized incident, with measurement of intensity out;, 
non-polar ized incident, with measurement of polarized out; 
polarized incident, with measurement of intensity out; 
polarized incident, with measurement of polarized out. 

12. A time efficient method as in Claim 7, in which modulation 
is applied during data accumulation, said modulation being of at 
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least one selection from the group consisting of: 



Electromagnetic Beam Magnetic "B" Field; 
Electromagnetic Beam Electric "E H Field; 
Electromagnetic Beam Flux "E 2 "; 

Ambient Environment Composition, (eg. liquid, gas);„ 
Sample System Temperature, (which can be above or 

below room temperature); 
Sample System Strain; 
Pressure applied to Sample System. 

13. A time efficient method as in Claim 7, in which 
ellipsometr ic PSI data is accumulated while ell ipsometr ic DELTA 
is placed within a range near 90 degrees via adjustment of the 
angle-of -incidence of the. beam of electromagnetic radiation with 
respect to the surface of said sample system. 

14. A time efficient method as in Claim 7, in which said 
polarization state setting means is sequentially set to at least 
two settings while data is obtained at each thereof. 

15. A time efficient method of analyzing a sample system using a 
beam of electromagnetic radiation with wavelengths in the 
ultraviolet wavelength range comprising the steps of: 

A) providing an ellipsometer or polarimeter system for 
analyzing sample systems using electromagnetic radiation with 
wavelengths both in and out of the ultraviolet wavelength range, 
said ellipsometer or polarimeter system comprising a chamber 
means which encompasses a substantially enclosed space, 
functionally within said substantially enclosed space there being 
sequentially present: 

a) source means for providing a beam of electromagnetic 
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radiation including ultraviolet range wavelengths; 

b) optional polarization state setting means for setting a 
polarization state in at least a selected small range of 
wavelengths in a beam of electromagnetic radiation including 
ultraviolet wavelengths ; 

c) optional means which enables sequentially modifying a 
polarization state set by said polarization state setting means, 
through a plurality of polarization states; 

d) a, means for placing and maintaining a sample system in a 
desired position and orientation, said means for placing and 
maintaining a sample system in a desired position and orientation 
being positioned in a subspace of said substantially enclosed 
space' which subspace can be sequestered by a subspace 
sequestering means present within said substantially enclosed 
space; 

e) detector means for receiving an electromagnetic beam which 
is caused to interact with a sample system which is secured in 
place by said means for placing and maintaining a sample system 
in a desired position and orientation; and 

f) computer means for analyzing data provided by said 
detector means for receiving an electromagnetic beam after it 
interacts . with said sample system; 

there being further present: 

g) monochromator means, for selecting a small range of 
wavelengths in a beam including ultraviolet wavelength range 
electromagnetic radiation, present between said source means for 
providing of a beam including ultraviolet wavelength range 
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electromagnetic radiation and said detector means for receiving 
an electromagnetic beam which is caused to interact with a sample 
system; 

-a 

said chamber means having functionally affixed thereto means for 
causing said subspace sequestering means to become configured so 
as, to sequester a sample system in a subspace of said 
substantially enclosed space, or to open and expose said sample 
system generally to the substantially enclosed space, and means 
for accessing said means for placing and maintaining a sample 
system in a desired position and orientation; 

said chamber further having means functionally affixed thereto 
for entering purging gas into said substantially enclosed space 
generally, and to a subspace sequestered by said subspace 
sequestering means independently when it is caused to be 
sequestered from said substantially enclosed 'space; 

such that in use a sample system is caused , to . be affixed to said 
means for placing and maintaining a sample system in a desired 
position and orientation via said means for accessing said means 
for placing and maintaining a sample system in a desired position 
and orientation; and 

purging gas is caused to be entered into said substantially, 
enclosed space via said means for entering purging gas into said 
substantially enclosed space generally, and/or to a subspace 
sequestered by said subspace sequestering means independently 
when it is caused to be sequestered from said substantially 
enclosed space, and 

said source means for providing of a beam including ultraviolet 
wavelength range electromagnetic radiation is caused to provide a 
beam including ultraviolet wavelength, and when present said 
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polarization state, setting means for setting a polarization state 
in a selected small range of wavelengths in a beam including 
ultraviolet wavelength range electromagnetic radiation is caused 
to impose a polarization state thereupon, and said monochromator 
means for selecting a small range of wavelengths in said beam of 
ultraviolet wavelength range electromagnet ic . radiation is caused 
to provide a small range of wavelengths in said beam of 
electromagnetic radiation which includes ultraviolet range 
wavelengths; v 

and such that said means for placing and maintaining a sample 
system in a desired position and orientation is caused to orient 
said sample system so that said beam including ultraviolet 
wavelength range electromagnetic radiation is caused to approach 
a surface thereof at a known angle of incidence; 

and such that said beam including ultraviolet wavelength range 
electromagnetic radiation interacts with said sample system and 
then enters said detector;, '.'.'<•• 

B) via said means for causing said subspace sequestering means 
to become configured so as to sequester a sample system in a 
subspace of said substantially enclosed space, or to open and 
expose said sample system generally to the substantially enclosed 
space, entering a sample system to , said subspace; 

C) via said means for entering purging gas into said 
substantially enclosed space generally, and to a subspace 
sequestered by said subspace sequestering means independently 
when it is caused to be sequestered from said substantially 
enclosed , space, purging said substantially enclosed space 
generally, and said subspace sequestered by said subspace 
sequestering means in particular until the subspace sequestered 
by said subspace sequestering means is sufficiently purged to be 
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substantially free of oxygen and water vapor, followed by opening 
said subspace sequestered by said subspace sequestering means to 
the substantially enclosed space generally; 

. D) causing said means for placing and maintaining a sample 
system in a desired position and orientation, to rotate said 
sample system so that said beam of electromagnetic radiation of a 
known wavelength in the ultraviolet range approaches said surface 
of said sample system at a known angle-of -incidence thereto, and 
using said source means for providing, of a beam of ultraviolet 
wavelength range electromagnetic radiation, and monochromator 
means for selecting a small range of wavelengths in a beam 
including ultraviolet wavelength range electromagnet ic radiation, 
and said polarization state setting means for setting a 
polarization state in a selected small range of wavelengths in a 
beam including ultraviolet wavelength range electromagnetic 
radiation, sequentially providing a beam of electromagnetic 
radiation of a known wavelength beginning outside the ultraviolet 
range and progressing thereinto as purging progresses; 

E) intercepting said beam of electromagnet ic radiation of a 
known wavelength beginning outside the ultraviolet range, but 
which progresses thereinto as purging, progresses, with said 
detector means for receiving an electromagnetic beam after, it is ' 
caused to "interact with said sample system; 

F) - in functional combination with the other steps proposing a 
parameter containing mathematical model for the sample system; 
and 

G) using said computer means for analyzing data provided by 
said detector means for receiving, an electromagnetic beam after 
it interacts with said means for maintaining a sample system in a 
desired position and orientation, to simultaneously utilize data 
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provided by said detector means in wavelength ranges both outside 
and in the ultraviolet range to evaluate parameters in said 
mathematical model. 

16. A time efficient method as in Claim 15, in which said 
detector means comprises at least two detectors, one sensitive 
outside the ultraviolet wavelength . range and another sensitive in 
the ultraviolet wavelength range, and wherein said time efficient 
method further comprises sequentially first positioning said 
detector which is sensitive outside the ultraviolet wavelength 
range and then positioning said detector which is sensitive in 
the ultraviolet wavelength range to intercept said 
electromagnetic beam after it interacts wi.th said sample system. 

17. A time efficient method as in Claim 15, in which said 
detector means comprises at least one detector which comprises a 
plurality of detector elements, in functional combination with 
dispersive means for directing different wavelengths into 
different of said detector elements. 



50 



